In order to promote efficiency and the development of hospitals' services, the Government of Indonesia has issued specific policy which require all of the government-owned hospitals to be managed based on the principals applied in public services agency (Badan Layanan Umum/Badan Layanan Umum Daerah (BLU/BLUD)). The policy of BLU/BLUD is to grant each hospital authorization in managing their funds and resources under the principles of public accounting. Unfortunately, not all government-owned hospitals were granted BLU/BLUD authorization, especially hospitals outside of Jakarta, because local government did not wish to lose one of their main income. The main focus of this research is to calculate the efficiency of the hospitals of which have been granted BLU/BLUD, since one of the main purposes of BLU/BLUD is to provide high quality and efficient health care to the public. The measurement of hospitals' efficiency is not an easy thing to do, since there are so many inputs and outputs that were related to each other. Which is why, this research is measuring the efficiency level using the DEA (Data Envelopment Analysis) which is able to provide efficiency calculation with multiple inputs and outputs. With the total samples of 82 BLU/BLUD hospitals, this research concluded that the average of hospital's efficiency score is still on the level of 78.9 % out of 100%.
Introduction
Hospitals as type of health care facilities have such strategic role in order to accelerate the public's health to reach the Indonesian Health Development Target. Unfortunately, such target will only be possible if Indonesia is able to provide high quality health care services. The service quality is one of many performance indicators for health care providers including hospitals. The main purpose of health care systems all around the world is to achieve the optimal efficiency. The importance of efficiency as one of the main indicators of hospital's performance measurement, has been acknowledged in all around the world by the insertion of efficiency indicators inside the Europe Path Project's Hospital Performance Measurement by WHO.
In Indonesia, health care efficiency has been the main issue in the health care system. This has been made by the entry of free market era and the establishment National Health Security Program (Program Jaminan Kesehatan Nasional/JKN) on January 1 st 2014 to achieve universal health coverage in Indonesia. The applicaton of JKN has brought such a big change in health care system by changing the payment system from 'fee for service' into 'service package' payment by social security provided by the government under the program of BPJS (Badan Penyelenggara Jaminan Sosial/Social Insurance Administration Organization) Kesehatan. By using INA-CBGs tariffs, and other strict rules regarding tiered referral systems, BPJS Kesehatan provides all the health care services from primary health care services to referred health care services like hospitals. Referred health care services are health care services management which handle the transfers between duties and responsibility of health care services both horizontally and vertically to the member of health insurance or social health insurance and the whole health care facility. managed under the form of General Services (BLU/Badan Layanan Umum) or Area General Services (BLUD/Badan Layanan Umum Daerah).
Transformation of Indonesian public sectors institutions in the year of 1990's to early 2000's occurred under some certain circumstances which are: (1) rightsizing (cut the government) by reorganizing organizations to cut bureaucracy in order to gain efficiency (2) corporatization (managing for results) by creating auotonomous agencies in the government institution to be working corporate wise, (3) privatization, which allowed public sectors to be acquired by private parties. Under the case of BLU, the transformation pattern applies are the same as the corporatization pattern. As an autonomous agent, BLU's characteristics are not the same as other institutions as described below: BLUs are operating as the ministry/institution/area governments working units to provide services whose managements are authorized and delegated by their parent institutions. BLUs under the authorization of central government are called BLU, while the ones whose authorizations are under the area government are called BLUD. BLUs are formed to improve services to the public by being granted the flexibility of financial management under the principles of efficiency, effectively, productivity and also healthy business practice application. By the presence of flexibilities, BLUs are expected to be able to increase services and financial performance of hospitals, so that they will be able to provide optimal health care services in the competitive health care market.
Until now, the number of government-owned hospitals with the status of BLU/BLUD in Indonesia is keep on increasing. On 2014, 241 hospitals were granted BLU/BLUD status, while on 2016 the number raised to 353 hospitals with 74 BLU hospitals and the other 279 are BLUD. Although the number is keep on increasing, not all government-owned hospitals are BLU, especially area government hospitals. This is caused by the low commitment on some area government to grant autonomy on financial management to their hospitals, and hospitals are their one of the most crucial income.
Based on the resources, hospitals in Indonesia are divided into class A, B, C and D. Class A hospitals are able to provide specialists and subspecialists doctors and have been set as top referral hospitals or central hospitals. Class B hospitals are able to provide wide range of specialists but with restricted subspecialists. These types of hospitals are planned to be built in each of Indonesian capital city of the provinces which are able to provide referral from district's hospital. Class C hospitals are able to provide restricted subspecialist doctors.
There are four types of specialized services which are internists, surgery, child health services and obstetrics. These types of hospitals are built in the cities or districts as level 2 health facilities which can accommodate referrals from level 1 health care facilities. Class D hospitals are transitional, because these hospitals will be improved into Class C hospitals. Class D hospitals are only able to provide general medicines and dental care. Same as Class C hospitals, Class D hospitals also accommodate the referral of level 1 health care facilities.
According to Indonesian Health Profile, Indonesian hospital's growth is currently increasing. Since the year of 2005, the number of hospitals is increasing from 1,268 to 2,488. By November 2016, the number of hospitals was significantly increased into 2,588, or about 104% higher than 2005. The growth of hospitals will benefit people, in terms of their access to health care. While in the other hand, such condition will turn into a liability if the growth is not being balanced by efforts to make hospitals efficient, especially in the era of National Health Insurance provided by BPJS Kesehatan in Indonesia.
Theoretically, the policy to apply health insurance universally, will improve people's access to health care facilities. But in Thailand, this policy has also squeezed out such big amount of resources and needs to be intensively supervised. In the beginning of universal coverage in Thailand, hospitals have only restricted amount of funds and thus, have caused financial problems for hospitals themselves. Dismuke (1999) shown that the use of DRG payment in insurance system, will improve the efficiency of hospitals in Portugal.
Malonda in 2015 stated in his research that, in the beginning of the implementation of BPJS Kesehatan in RSUD Dr. Sam Ratulangi Tondano/Dr. Sam Ratulangi Regional Hospital. Nationally, the application of health insurance has brought some negative effects to the performance of financial, productivity and hospital efficiency. Chriswardani on 2015 also found that the first year of BPJS Implementation, the income of RSUD in Semarang was relatively declining, since some of INA CBG tariffs are lower than the original hospital tariffs.
To be able to survive in the era of National Health Insurance, efficient hospital management will have to include quality and cost control, especially BLU/BLUD hospitals, which were specifically formed to be able to manage their operations with the principles of efficiency and effectivity.
The purpose of this research is to measure the efficiency level in BLU/BLUD hospitals in Indonesia with DEA approach to be able to acquire images about Indonesian hospital efficiency level and also the stragies to reach optimum efficiency. The data for this is acquired from 82 BLU hospitals and BLUD in the year of 2017 in the form of online hospital reporting system by Indonesian Ministry of Health.
Methods

The Concept of Efficiency
The term of efficiency is commonly used in the economics, which usually are referring to the most optimal way in utilizing resources in order to producing goods or services. Efficiency, in the term of Hospital Efficiency, means the most optimal utilization of inputs in the hospitals in order to produce the number of maximum output possible. In the studies conducted by Europe Path project, in order to measure the achievement of efficiency, efficiency itself is divided into sub-dimensions which are: 'the relationships of the treatment's input and output', and 'the utilization of technology in order to produce the best treatment possible'.
In the corporate's perspectives, there are three kinds of efficiency. First, Technical Efficiency which reflects the company's ability to achieve optimum outputs by utilizing certain inputs. Second, Allocative Efficiency, which reflects the company's ability in order to optimize input utilization with certain price structure and technology. Third, Economic Efficiency which is the combination between technical efficiency and allocative efficiency. Economic Efficiency implies the concept of least cost production. To reach certain outputs, companies are classified as economically efficient when they are able to utilize the costs where the price of each output unit is at the most minimal.
In the health care services, Institute of Medicine of the National Academies described that economic efficiency is generally stated as the relationship of the number and quality of certain outputs by utilizing certain inputs which can minimize the production costs. Different combination of capital, labor and raw materials (doctors, nurses, etc.), are able to be utilized as inputs to produce numbers and qualities of some certain outputs. Generally, there is only one combination of input with the lowest production costs which can produce some certain outputs.
The issues about efficiency were brought up to answer questions about whether the service costs incurred by certain units are sufficient. Hospitals with low service volumes are most likely to have very high unit costs or are operating with rather old equipment like x-rays and radiology equipment. These equipment might require the operator to operate them multiple times in order to achieve the best results possible. In that case, although patients or third parties would not mind to pay certain service costs, these people would not pay the services efficiently 11.
The Methods of Efficiency Measurements
Yazar A. Oscan (2014), efficiency measurements are done by various methods, parametrically and non-parametrically. Some methods used in measuring the efficiency are analysis ratio, least-squares regression (LSR), total factor productivity (TFP), stochastic frontier analysis (SFA) and data envelopment analysis (DEA).
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Research done by Hussey, et al. (2009) found that the majority methods used to measure efficiency in the health care fields in all around the world is the frontier analysis methods with DEA included (13) . One of the advantages of DEA is its ability to accommodate many inputs and outputs in many dimensions. Efficiency measurements are more accurate because in hospitals, the inputs and the outputs are pretty various and are connected to each other.
Ozcan
(12) stated in his book about the measurement of efficiency by using DEA methods have now been developing and are commonly used in measuring technical efficiency in hospitals and other health care institutions in the U.S and all around the world like in Spain (Pina & Torres, 1996; Sola & Prior, 2001; Dalmau-Atarrodana & Puig-Junoy, 1998) , Taiwan (Chang, 1998) (Field & Emrouznejad, 2003; McCaliion et al., 2000) , Belgium (Creteur et al., 2003) and Sweden (Gerdtham et al., 1999) . Comparison study between countries have also been done by Mobley and Magnussen in 1998 and also Steinman and Zweifel in 2003. Ramanathan (2003) stated that DEA is a linear program-based technique in measuring the efficiency of organization units named Decision Making Units (DMUs). DMUs are organizations or entities, whose efficiency will be measured relatively to other homogeneous entities. Homogeneous means the inputs and outputs from the DMUs evaluated must be the same or similar. DMUs can mean commercial entities or public, just like commercial banks or government, private and public school, hospitals etc. (14) The Data Envelopment Analysis compares the efficiency level of one decision making units (DMUs) by using variative input and output with typical DMUs. The calculation of efficiency by using DEA results the score of 0 to 1 (most efficient). DMU with the score of less than 1 is classified as inefficient. Mathematical models of DEA can be described as below:
Where:
Em is the efficiency of DMU to m Yjm is an output to j from DMU to m Vjm is the weight of the above output Xim is the input to I from DMU to m Uim is the weight of the above input Yjn and xin is the output to j and the input to I respectively and from DMU to n, n =1,2,N There are a few DEA models which might be used depending on the conditions of the problem. The form of DEA can be identified based on economy scale and the orientation of the model. There are four models of DEA which can be used in the research, they are CRS Input, CRS Output, VRS Input, dan VRS Output. CRS and VRS are showing the assumptions used, while input and output are showing the orientation of the research.
DEA was found by Farrell on 1957 and was developed by Charnes, Cooper and Rhodes on 1978 which was known as the model of CCR. In its growth DEA has been modified by Banker, Charnes and Cooper on 1984, and that it was named BCC. Unlike CCR which uses the assumption of Constant Return to Scale (CRS), the BCC model uses the assumption of Variable Return to Scale (VRS).
CRS assumption requires DMU to be able to increase or decrease the input and the output linearly without the need to experience of the rise or the drop of the efficiency score. While VRS assumption does not require the change of Input and Output of particular DMU to occur linearly, so that the increasing returns to scale (IRS) and the decreasing returns to scale (DRS) are allowed. CRS assumptions are suitable to utilize when all of the DMUs are working on their most economical scale. But the truth is, there are conditions that might cause some productions to not working optimally. Therefore, the BCC model is the better choice to utilize in such condition.
Input orientation may be used when there is some certain reduction of input to increase efficiency. Input orientation assumes that management has a better control toward Input rather than Output, or in other words, management is able to raise or to reduce the input easily. For example, in the field of health, the reduction or the increase of the number of doctors in certain hospitals. Unlike the input orientation, output orientation is used when the increase of the output with the available input to increase the efficiency score. This means that management has more control toward output rather than input. This research utilizes DEA models with VRS and output orientation because the subjects for this research are government-owned hospital which are easier in controlling their output rather than input which are bonded to the regulations of the government.
The Source of the Data and the Variables of the Research
The availability of the data for the hospital's resources and performance are still very restricted. This research utilizes secondary data on the online based hospital's reporting system provided by the Indonesian Ministry of ass.ccsenet.org Asian Social Science Vol. 14, No. 6 2018 Health in the period of 2017 which were the only source available in national scale. The input and output indicators in this research is based on the availability of the data nationally available in the database. The samples of the hospitals used were sourced from the list of the BLU and BLUD hospitals on the funding of health facility research by Indonesian Ministry of Health in the year of 2016.
In the beginning, the samples were only 84 hospitals, but soon after data cleaning was performed based on the availability of the data, the indicators used in the online hospital reporting database was reduced by 2 hospitals, resulting in only 82 hospitals were used as the samples.
In the determination of input indicators, this research focused on two things, earlier studies about the utilization of input indicators in the hospitals with the DEA approach and also the availability of the said indicators in the hospital's reporting database. Earlier research shown that the number of doctors, nurses, other staffs and beds in hospitals are the most utilized input indicators. Based on those previous research, this research will use the number of doctors, nurses, other staffs and beds as the input indicators.
Studies with DEA approach divided indicators into three which can be used as output indicators, which are outpatients, inpatients and emergency patients. Based on previous studies and the availability of data inside the Indonesian hospital reporting systems, the output indicators used in this research are outpatients, inpatients and emergency patients.
Results and Analysis
Out of 82 hospital samples, there were 9 class A hospitals, 37 class B hospitals and 36 class C hospitals. Hospitals in Indonesia are divided into 5 regions based on the payment systems of national health security with INA-CBGs tariff. Regionalization in INA-CBGs tariffs was meant to accommodate distribution costs of medicines and medical equipment in Indonesia. Regionalization is determined by Consumer Pricing Index (IHK) from Statistics Indonesia. The spread of the research samples, based on the regionalization are 36 hospitals on regional 1, 15 hospitals in regional 2, 19 hospitals in regional 3, 5 hospitals in regional 4 and 7 hospitals in regional 5. Hospitals are considered efficient if all the resources they possess were spent optimally and no other rooms to increase the outputs without changing the inputs used. Technical efficiency scores for hospitals will be 1 or 100 percent. In the other hand, hospitals are considered as inefficient if there are still rooms to reduce the utilization of their inputs without affecting current outputs. Technical efficiency score for these hospitals are less than 1. Based on the above statements, in DEA analysis are between 0 until 1.
Efficiency Scores
The technical efficiency score for BLU hospitals were calculated by using the 'output-oriented' and Variable Returns to Scale (VRS). Technical efficiency scores were provided in Table 3 . From 82 hospitals, 28 hospitals or 34% were technically efficient. The average number of hospital technical efficiency is 78.9 or 0,789, which means that Indonesian hospital Technical Efficiency scores are needed to be increased by 21.1%.
In the DEA analysis model, the term of efficient is not necessarily absolute, but rather relative to other inefficient hospitals. In judging certain efficiency units, the estimation process was conducted by comparing the said unit's performance with other efficient units. The more efficient units were used as the reference in order to assess the other hospital's efficiency. The performance of efficient references in variative assessments dimensions shown why inefficient units are considered inefficient. According to efficiency scores on the above table, inefficient hospitals are grouped into low, medium, and highly inefficient. There are 22 inefficient hospitals which reached the score between 75% -99.9% and can be classified as low level inefficient units. There are 23 hospitals with efficiency scores of 50% -74.9% which are classified as medium level inefficient. Nine hospitals that are grouped as highly inefficient are the ones with efficiency level of less than 50%.
Class-wise, the most efficient hospitals are hospital class C with 38.9%. This is caused by less input complexities managed by class C hospitals were not as complicated as class A and B hospitals. Class C hospitals in Indonesia have successfully managed their resources in producing optimum output. Earlier studies shown that hospitals' classes were affecting their efficiency level (15, (24) (25) (26) . The findings in this research are expected to be Hospital's Policy Makers concern that in an effort to raise hospital's classes like resources and beds replenishment, must be followed with services improvements. Hu and Huang (27) stated that the increase of hospital's beds may increase efficiency, but it has to be followed with the balance between capacity and the utilization of the said hospital's services.
With their current available inputs, class C hospitals in Indonesia are considered as more efficient units because they are able to provide more optimum outputs compared to their class A and B counterparts. This output optimization levels may also be affected by hospital tiered referral system in health care facilities in Indonesia. Generally, Indonesian health care facility systems are divided into two which are primary health care facility e.g. Puskesmas (Pusat Kesehatan Masyarakat), clinics, and more advanced, referral health care facilities e.g. class A, B, C and D hospitals. In this era of national health insurance program, Indonesian government applies the rules about referral health care facilities where patients are no longer allowed to enter class A and B hospitals directly without any referrals from class C hospital. When class C hospitals are unable to proceed with their available resources, they will make reference letters for patients to go to class A or B hospitals to be treated with further actions.
Compared to class A and B hospitals, class C hospitals are more efficient, but the number of inefficient hospitals is still high, which are 22 hospitals or 61.1%. This high level of inefficient hospitals is caused by the excessive amount of resources owned compared to the number of output produced. The number of output in this case is the number of patients. The low number of patients in today's hospitals are caused by the ongoing referral system which require patients to come to primary health care facilities such as Puskesmas and clinics before other more advanced, referral health care facilities. The hospitals' referral systems require patients to go to the primary health care facilities such as Puskesmas. Patients are no longer allowed to visit advanced health care facilities such as hospitals, if their current symptoms are treatable by primary health care facilities. This causes the decline in number of patients that came to the hospitals.
This research also showed that, Puskesmas as a gate keeper for tiered referral system has been working appropriately, although it also has brought some negative impacts to hospitals such as the decrease of efficiency. Hospitals that have previously possessed big amount of resources are now being less efficient due to the decrease of their patients visit. In order to overcome such condition, the best strategy is to perform input retribution by transferring doctors, nurses, and other staffs to Puskesmas in order to achieve efficiency while strengthening the basic health care system in Indonesia.
Hospitals of which resources were plenty in producing big outputs, which in this context means patients, are now less optimum due to the decrease of patients visit. To overcome such condition, one of the strategies that can be applied are executing retributions such as doctors, nurses and other staffs from hospitals to Puskesmas to achieve efficiency and strengthen Indonesia's basic health care system. On the above table, it is shown that Regional 4 have the most number of efficient hospitals with the number of efficient hospitals of 40%, While regional 2 have the most inefficient hospitals which are 73.3%. Descriptively, the result of this study did not show significant hospital efficiency score. The majority on each regional, inefficient hospitals are bigger than the efficient counterparts. The result shown that descriptively, regionalization affects only insignificant impact to hospital's efficiency. This is similar to previous result on class efficiency analysis where inefficient hospitals are caused by Jaminan Kesehatan Nasional (JKN), especially the application of tiered referral system. Studies conducted in Thailand and Indonesia shown that any regulations regarding national health insurance have brought negative impacts toward financial, productivity and efficiency especially on the beginning on their application 6, 8, 9 . Such phenomena are usually occurred on their early stages of regulation's application. As time goes by, Dismuke (1999) stated that in Portugal, hospital's efficiency will improve. Nevertheless, the improvement of hospital's efficiency shall also be followed by the improved management of health insurance system, referred health care system and regulations for more rational man-power and payment distribution.
The Frequency of Referred Health Care System
In order to distinguish efficient hospitals, some research suggested to find out the frequency of each efficient hospital to act as referred facilities. Out of 28 technically efficient hospitals, Karangasem hospital, which is classified as class C hospital, is the most referred hospitals with the frequency of 33 times and matched the table 4 where the most efficient hospitals are class C hospitals. On class B hospitals, RSUD Bekasi is the most referred hospital with the frequency of 26 times. On class A hospitals, RSUP Dr. Hasan Sadikin is the most referred hospital with the frequency of 10 times. The above results can be used as benchmarks for other inefficient hospitals to strategically create the utilization of their resources in order to produce the most optimum output.
Strategies to Improve Efficiency
In the era of national health insurance, Indonesian hospitals are demanded to be able to operate efficiently. Generally, in order to improve hospital's technical efficiency is by reducing the input or increasing the output. The average of input or output that were unable to be improved by 54 inefficient hospitals are shown in table 5. The average number of available beds of all inefficient hospitals are 354 beds and are required to be reduced into 296 beds. The average number of available doctors are 83 doctors and were needed to be reduced into 71 doctors. The average number of nurses and tocologists are 370 and need to be reduced by 278 in order to achieve efficiency. Next up, the average of other staffs in inefficient hospitals are 401 and need to be reduced into 344. In government-owned hospitals, the decrease of the above input is rather hard to execute, especially regarding man-power. Strategies that can be done are executing man-power relocation from hospitals with excessive human resources, into the ones with human resources deficiency. This strategy is possible to execute, while decision makers are advised to be more careful while keep on paying attention on the needs of public for health care in the area of the managed hospitals and the rules of minimum standard for human resources in hospitals. In DEA analysis, input target for identified hospitals are relative to other hospital's performance which are also affected by other factors such as population needs, and the weight of the diseases.
The other strategies that can be used by hospital management is to improve efficiency by maximizing the productivity of each input. With the increase of productivity, hospitals may reach optimum output. In this study, outputs are referring into the number of patients, whether inpatients, outpatients and emergency patients. In order to minimize the idle capacity on inpatients sectors, the output target in the hospitals will have to be increased by 67.5% or 17.766 into 29.761 patients annually. Emergency patients are expected to be increased by 53.8% or from about 105.362 into 153.842 annually. For emergency patients, the improvement is expected to reach 46% or from about 17.644 into 27.139 annually.
Conclusions
In this research paper, the scoring of hospitals in Indonesia were conducted by using DEA Analysis which can generate the technical efficiency score in Indonesian hospitals based on classes, locations, target determination (the level of input and output so that hospitals are relatively efficient). By using DEA analysis, results shown that 54 or about 65.9% inefficient hospitals in Indonesia are inefficient compared to other hospitals. The average score for hospital efficiency is 78.9%, which proves the need for hospital performance increase especially output numbers which are generally 21.1%.
The results of this research have provided a few inputs for hospitals' decision makers in Indonesia. While keep on paying attention on health care needs for society in the proximity of hospitals, the estimation for inefficiency in this research may help in formulating regulations in the increase of hospital efficiency by maximizing input productivity or relocating excessive hospitals' resources such as medical and non-medical human resources, to Puskesmas. This can be done so that hospitals may have more efficient outputs and are able to strengthen their primary health care facilities like Puskesmas as the edge of the spear for Indonesian health quality building. It is also advised for hospitals in Indonesia to maximize their resources to be able to increase the patients visit or hospital utilization to a more optimum level.
